at the Pasteur Institute in Paris (which had opened in 1888). He made such a good impression that when the French Government decided to set up three Pasteur Institutes in Indo-China Louis Pasteur (1822 Pasteur ( -1895 himself recommended that Calmette should take charge of the one in Saigon. In the next two years (1891-3) Calmette organised the vaccination campaign against smallpox and rabies in Saigon and commenced his researches into snake venom. In 1893 a bad attack of dysentery forced him to return to France, where at the Pasteur Institute in Paris he continued his researches on snake venom and succeeded in producing a polyvalent antisnake venom serum, probably one of the firgt-if not the first-to achieve this. (1879-1961) and Alfred Boquet (1979 Boquet ( -1947 In 1892 Guerin entered the -cole Alfort, the famous veterinary school near Paris, whose director was at that time Edmond Nocard (1850 Nocard ( -1903 . Nocard, himself a pupil of Pasteur, arranged for the students to attend the celebration in 1892 of Pasteur's 70th birthday, which was held in the presence of Carnot, the French President, and distinguished visitors including Lord Lister. Gunrin was enormously impressed by the occasion and it now became his ambition to undertake research on infectious diseases in the veterinary field. As a student, he was entrusted by Nocard to convey precious early samples of antidiphtheria and antitetanus sera from Alfort.to Roux at the Pasteur Institute, Paris.
Guerin graduated at Alfort in 1896 and in the following year, on the recommendation of Nocard, he was appointed as assistant to group.bmj.com on November 7, 2017 -Published by http://thorax.bmj.com/ Downloaded from 810 resulted from infection by the living organism. He also took note of the observation that it was rare to find progressive pulmonary tuberculosis in individuals who had previously suffered from tuberculous glands of the neck (the so-called Marfan's Law, 1886).? He therefore sought a method of artificially stimulating specific immunity to the tubercle bacillus, along the lines already pioneered by Pasteur in his antirabies vaccine.
There had been previous attempts to produce an antituberculosis vaccine but they were unsuccessful. Tubercle bacilli killed by boiling or by chemical treatment proved ineffective. A live vaccine appeared to be needed; but small doses of virulent tubercle bacilli, either human or bovine, were too dangerous. Human tubercle bacilli of lowered virulence had been used to vaccinate cattle but the organism appeared later in the milk. An organism of low virulence had been obtained from turtles but the vaccine prepared from them did not take; nor was an attempt to attenuate the virulence of the tubercle bacillus by maintaining it in the gut of leeches for many months any more successful.
This was the state of knowledge in 1900, when Calmette and Guerin, at the Pasteur Institute in Lille, commenced their search for an antituberculosis vaccine. As happens often in the history of science, serendipity played a large part in their success. They cultivated tubercle bacilli on a glycerine and potato medium but found it difficult to produce a homogeneous suspension of the bacilli. In an attempt to counteract their tendency to clump they tried the effect of adding oxbile to the medium and, to their surprise, they noted that subculture led to a lowering of the virulence of the organism. It was this fortuitous observation that led them to undertake their long term project of producing a vaccine from this attenuated tubercle bacillus.
In 1908, starting with a virulent bovine strain of tubercle bacillus supplied by Nocard (originally isolated by him in 1902 from the udder of a tuberculous cow), they cultured it on their bile, glycerine and potato medium and then proceeded to subculture at roughly three weekly intervals. By 1913 they were prepared to initiate a vaccination trial in cattle, but the outbreak of the first world war interrupted this. Subculturing was continued throughout the German occupation of Lille, despite the greatly increased cost of potatoes and the difficulty of obtaining suitable oxbile from the abattoir: this they managed to obtain by grace of the veterinary surgeons of the German occupying force. By 1919, after about 230 subcultures carried out during the previous 11 years, they had a tubercle bacillus which failed to produce progressive tuberculosis when injected into guinea pigs, rabbits, cattle, or horses. At Gu6rin's suggesSakula tion, they nained it Bacille Bilie Calmette-Guerin; later they omitted "Bilie" and so BCG was born. 
